Computational details
All calculations are based on density functional theory (DFT). The geometries of the singlet ground state ( 1 GS), the lowest triplet excited states ( 3 MLCT/ 3 LC ppy , 3 MLCT/ 3 LC acac , 3 MLCT/ 3 LLCT and 3 MC), and the transition states (TS 1 and TS 2 ) were optimized for complex 1 using the hybrid functional B3LYP i,ii in combination with the 6-31G* basis set for all atoms. Relativistic effects were included for the Pt atom by using the ECP-60-mwb Stuttgart/Dresden pseudopotential.
iii The nature of the stationary points was confirmed by computing the Hessian at the same level of theory. In order to explore the triplet potential energy surfaces (PES) we preoptimized the first eight triplet excited states at the TD-B3LYP level of theory. These TD-DFT optimized geometries were used as initial guess for the final UDFT optimizations that led to the 3 MLCT/ 3 LC ppy , 3 MLCT/ 3 LC acac , 3 MLCT/ 3 LLCT and 3 MC optimized geometries. The minimum energy crossing point (MECP) between the S 0 and the 3 MC potential surfaces was optimized using Harvey´s algorithm, iv as implemented in the ORCA software; v in this case, the B3LYP functional was employed in combination with the def2-svp basis set and the ECP-60-mwb Stuttgart/Dresden pseudopotential for Pt. To get relative energies for the MECP, single-point calculations with the 6-31G* basis set were performed. All calculations apart from the MECP optimization were carried out with the Gaussian09 program package.
vi
The phosphorescence emission spectra were simulated on the basis of SCF-DFT calculations, which yield the energy difference between the triplet excited states at their optimized geometry and the closedshell ground state at the same geometry in the gas phase. This approach is a simple but reliable way to determine emission energies. These calculations were also performed in solution using tetrahydrofuran as solvent with the polarization continuum model vii,viii and employing the same functional and basis set as in the optimizations. The phosphorescence radiative decay rates were computed using the QR TD- Note that individual phosphorescence rates for the three spin sublevels can only be observed experimentally in the limit of large fine-structure splittings and at low temperatures. In the high-temperature limit, spin relaxation is usually fast and the triplet levels are almost equally populated, and only weighted phosphorescence rates can be measured. Hence, phosphorescence rates are calculated according to (3).
From equations (1) and (3) we see that the phosphorescence rate is proportional to the cube of the emission energy and the square of the transition dipole moment. In our calculations, SOC matrix elements were evaluated at the B3LYP/def2-SV(P) level of theory (ECP-60-mwb Stuttgart/Dresden pseudopotential for Pt). These calculations were done for all possible emissive states at their optimized geometries.
This computational approach has been found to provide radiative rates with maximum errors of ca.
15%.
x The SOC operator applied in all our calculations makes use of a semi-empirical effective singleelectron approximation, as suggested by Koseki et al. xi Cartesian coordinates of the optimized geometries 
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